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(57) This invention relates to sprayaWe aqueous sil- 
cone emulsions which form silicone elastomers upon 
he removal of water having improved smoke andSe 

coSi/'"^'"'"'- ^'^^ "^"^""^ emulsion 
compr^es water a product of a diorganosiloxane poly- 
^IT a surfactant and a filler selerted 

from the group consisting of aluminum trihydrate fumed 
titenmm dioxide, magnesium oxide, ceramic fillers and 
zinc borate. The silicone emulsion has a viscosity^ 
10,000 to 120.000 mPa.s and exhibits pseudo p«tS 
rheology which facilitates its application Sy spra^J A 
softening agent may also be added for modulus cortrol 
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Description 

Aqueous silicone emulsions are dispersions of siloxane polymers in water. Crosslinking of the siloxane polymers 
may take place either before or after the evaporation of the water although crosslinking prior to the evaporation of water 
is more common. Upon the evaporation of water, the silicone emulsions produce silicone elastomers in the form of coat- 
ings, seals and caulks. 

Generally, silicone elastomers from aqueous silicone emulsions have excellent resistance to weathering, moderate 
high temperature stability and good tow temperature properties. Due to their property profile, silicone elastomers from 
aqueous silicone emulsions find use as sealants, caulks and additives and are used widely in building construction. 

One of the many problems which one encounters with constructing a building is how to seal the many openings that 
occur through normal construction in a manner which will deaease the spread of flame and the movement of smoke 
from one part of a building to another in the event of a fire. These openings may occur where two or more structural 
components of the building meet such as wall-floor joints, wall-wall joints, wall-ceiling joints, as well as openings in 
structural components which are made to accommodate objects such as cables, cable trays, conduits, mechanical pip- 
ing and ducts which necessarily must pass through the ceilings and walls. 

In addition to needing a composition having smoke and fire resistant properties, another problem is applying the 
composition. Current techniques for achieving a smoke barrier typically utilize sealants or closed-cell foams which are 
pumped, gunned or trowelled into the joints. This is a laborious process and in certain cases the joints may be inacces- 
sible to common sealing or application techniques. 

In this invention an emulsion is prepared which forms a silicone elastomer upon the removal of water having 
improved smoke and fire resistant properties. 

Also prepared is an aqueous silicone emulsion exhibiting pseudo-plastic rheology, which facilitates its application 
by spraying and permits a uniform film to be applied to vertical or horizontal surfaces without runs or drips. 

The aqueous silicone emulsion comprises a dispersed phase comprising a product formed from components com- 
prising a diorganosiloxane polymer and a crosslinker selected from linear or cyclic oligomeric aminoxy-functional 
siloxanes. aminoxy-functional silanes and partial hydrolysis products thereof, water, a surfactant and a filler selected 
from aluminum trihydrate, fumed titanium dioxide, zinc borate, magnesium oxide and ceramic fillers. 

The invention also describes a method for making these silicone emulsions. 

This invention relates to an aqueous silicone emulsion which forms an elastomer upon the removal of water having 
improved smoke and fire resistant properties, comprising: 

(A) a dispersed phase comprising a product formed from components comprising (i) 100 parts by weight of a dior- 
ganosiloxane polymer and (ii) 0.1 to 20 parts by weight of a crosslinker selected from linear aminoxy-functional 
siloxanes having the general formula R3SiO(R2SiO)m(RSi(ONR'2)0)nSiR3. cyclic aminoxy-functional siloxanes 
having the general formula {R2SiO)p(RSi(ONR'2)0)q, aminoxy-functional silanes having the general formula 
RcSi(ONR'2)4.c and partial hydrolysis products thereof, where R is the same or a different alkyi group having from 
1 to 8 carbon atoms and R' is the same or a different alkyI group having from 1 to 8 carbon atoms, m is an integer 
from 1 to 20, n is an integer from 3 to 7, p is an integer from 0 to 4, q is an integer from 3 to 7, where p+q is an 
integer from 3 to 7 and c is 0 or 1 ; 

(B) 50 to 300 parts by weight water; 

(C) 0.5 to 10 parts by weight of a surfactant selected from anionic and nonionic surfactants; and 

(D) 60 to 1 20 parts by weight of a filler selected from aluminum trihydrate, fumed titanium dioxide, zinc borate, mag- 
nesium oxide and ceramic fillers; 

the aqueous silicone emulsion having a viscosity of 10,000 to 120.000 mPa • s measured at 24*^C. and 2.5 

rpm. 

Conponent (A) conprises a dispersed phase comprising a product formed from components comprising (i) a dior- 
ganosiloxane polymer and (ii) a crosslinker. The term "diorganosiloxane polymer" as used herein comprises siloxane 
compositions having mixtures of various types of siloxane polymers as well as compositions having only a single type 
of siloxane polymer. The diorganosiloxane polymer can also be a homopolymer, copolymer and terpolymer. In addition, 
the term includes different kinds of molecules, such as long chain linear or branched molecules and short chain linear 
or branched molecules. 

The viscosity of the diorganosiloxane polymer should be in the range of 5,000 to 500,000 mPa ^s at 24°C., and 
preferably in the range of 1 0,000 to 1 00,000 mPa • s at 24°C. ; however, higher molecular weight polymers can be used 
if the viscosity is adjusted using solvent, dilution or polymer blending. 

Preferred organo groups of the diorganosiloxane polymer are substituted or unsubstituted hydrocarbon radicals 
having from 1 to 6 carbon atoms such as methyl, ethyl, propyl, vinyl, phenyl and 3,3,3 trif luoropropyl radicals. The most 
preferred organo group is methyl. 



EP0 839 853A1 



10 



It is preferred that the diorganosiloxane polymers are either endblocked with silanol groups or partially endblocked 
by trimethylsiloxy groups and partially endblocked by silanol groups. Silanol endblocked diorganosiloxane polymers are 
most preferred. k-j oaic 

The compositions included under the term "diorganosiloxane polymer" and used in the present invention are well 
known to those skilled rn the art and are either commercially available or can be made by known methods. 

The crosslinker is selected from linear aminoxy-functional siloxanes having the general formula 
R3SiO(R2SiO)m(RSi(ONR2)0)nSiR3, cyclic aminoxy-functional siloxanes having the general formula 
(R2SiO)p{RSi(ONR'2)0)q. aminoxy-functional silanes having the general formula R^SiCONR p). , and partial hvdrolvsis 
products thereof. ^ 

In the above formulas. R and R' are each the same or a different alkyi group having from 1 to 8 carbon atoms 
Examples of R and R' include methyl, ethyl, propyl, hexyl or octyl. R and R' are preferably methyl or ethyl R is more 
preferably methyl and R' is more preferably ethyl. 

In the above formulas, m is an integer from 1 to 20. n is an integer from 3 to 7. p is an integer from 0 to 4 q is an 
integer from 3 to 7, where p+q is an integer from 3 to 7 and cis 0 or 1 . 
15 Each of the cyclic and linear aminoxy-functional siloxanes and aminoxy-functional silanes described above may 
hydrolyze to some extent in the aqueous silicone emulsion and these partial hydrolysis products are also included 
herein. 

Examples of aminoxy-functional silanes include MeSi(ONEt2)3 and EtSi(ONEt2)3 where Me is methyl and Et is 
ethyl. 

20 Examples of cyclic aminoxy-functional siloxanes include (MeEtSiO)p(MeSi(ONEto)0)-, 
{Me2SiO)2{MeSi(ONEt2)0)3. (MeEtSiO)2(MeSi(ONEt2)0)4. (MeSi(ONEt2)0)5 and (Me2SiO)(MeSi(ONEtp)0)4 where 
Me is methyl and Et is ethyl. ^' 

o^f!rf'®!^°* aminoxy-functional siloxanes include Me3SiO(Me2SiO)3(MeSi(ONEt2)0)5SiMe, 

Me3SiO(Me2SiO)4(MeSi(ONEt2)0)5SiMe3. Me3SiO(Me2SiO)5{MeSi(ONEt2)0)3SiMe3 and 

Me3SiO(Me2SiO)3(MeSi{ONEt2)0)7SiMe3 where Me is methyl and Et Is ethyl. 

Preferred crosslinkers are the cyclic and linear aminoxy-functional siloxanes with (MeEtSiO)2(MeSi(ONEt2)0)3 and 
Me3SiO(Me2SiO)3(MeSi(ONEt2)0)5SiMe3 being more preferred and Me3SiO(Me2SiO)3(MeSi(ONEt2)0)5SiMe, being 
most preferred, in each case where Me is methyl and Et is ethyl. 

Generally, the crosslinker is added in amount from 0.1 to 20 parts by weight based on 100 parts by weight diorga- 
nosiloxane polymer. Preferably. 2 to 5 parts by weight based on 1 00 parts by weight diorganosiloxane polymer is used 
The crosslinker may be added as a single species or as a mixture of two or more different species. 

An optional ingredient is a softening agent selected from non-reactive, low molecular weight polydimethylsiloxane 
(PDMS). compatible organic plasticizers and chain extenders having the formula R-gSiXg. As used herein softening 
agent means an ingredient which when added to the emulsion helps lower the modulus of the silicone elastomer formed 
35 upon the removal of water. 

The non-reactive, low molecular weight PDMS includes PDMS having a viscosity at 2A'C of 1000 MPa • s or less 
As used herein, the term "non -reactive" includes trimethylsilyl-terminated PDMS. 

Compatible organic plasticizers include ester alcohols such as Texanol® supplied by Eastman Chemical trioctyl 
phosphate supplied by Bayer, low molecular weight polybutenes such as Panalane™ or Indopol™ supplied by Amoco 
Chemical Company and dialkyi alkylphosphonates such as dimethyl methylphosphonate, diethylethylphosphonate and 
dibutylbutylphosphonate. supplied from Mobil Chemical Company 

For the chain extender R-gSiXa, R" is individually selected from monovalent hydrocarbon radicals having from 1 to 
8 carbon atoms such as methyl, ethyl, propyl, vinyl and phenyl. Preferably, R" is individually selected from monovalent 
hydrocarbon radicals having from 1 to 6 carbon atoms. Most preferably. R" is a methyl radical. 

X is a hydrolyzable group. Hydrolyzable groups include any group attached to silicon which is hydrolyzed by water 
at room temperature. Suitable hydrolyzable groups include but are not limited to hydrogen; halogen atoms such as chlo- 
rine, bromine, fluorine or iodine; groups of the formula -OT when T is any hydrocarbon or hafogenated hydrocarbon 
group such as methyl, ethyl, iso-propyl. octadecyl, allyl. hexenyl. cyclohexyl. phenyl, benzyl, beta-phenylether 2-chlo- 
roethyl, chlorophenyl. 3,3.3-ti-ifluoropropyl or bromocyclohexyl; any hydrocarbon ether radical such as 2-methoxyethyl 
2-ethoxyisopropyl. 2-butoxyisobutyl. p-methoxyphenyl or -{CH2CH20)2CH3; any acyl radical such as acetyl, propionyl' 
benzoyl, cyclohexoyl. acrylyl, methacrylyl. stearyl, naphthoyl. trifluoroacetyl, chlorobenzoyi or bromopropionyl; any acy- 
loxy group such as acetoxy. benzoyloxy propionoxy or acryloxy; or any amino radical such as NH2, dimethylamino 
diethylamino. ethylmethylamino, diphenylamino. methylphenylamino or dicyclohexylamino. X can also be any aminoxy 
radical of the formula -ONT2 or -ONP in which T is as defined above and T is any divalent hydrocarbon radical both 
valences of which are attached to the nitrogen, such as hexylene. pentylene or octylene; any ketoxime radical of the 
formula -0N=CT2 or -ON=Cr in which T and T' are defined above; ureido groups of the formula -N(T)C0Nr'2 in which 
T IS defined above and T Is H or any of the T radicals; carbamate groups of the formula -OOCNTT' in which T and T" 
are defined above; or carboxylic amide radicals of the formula -NTC=:0(T") in which T and T" are defined above X can 
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water. 

The viscosity of the silicx>ne emulsion may range from 10,000 to 120,000 mPa -s measured at 24°C. and 2.5 rpm 
in accordance with ASTM Method D 2196 - 86 "Standard Test Method for Rheological Properties of Non-Newtonian 
Materials by Rotational (Brookfield) Viscometer". Preferably, the viscosity ranges from 20.000 to 80,000 mPa • s meas- 
5 ured at 24°C. and 2.5 rpm. This range of viscosity enables the silicone emulsion to be applied to a substrate by brush, 
roller, spraying or she like. The most prefen-ed viscosity for the silicone emulsion is 30,000 to 50,000 mPa • s measured 
at 24°C. and 2.5 rpm. 

It is preferred that the silicone emulsion exhibit pseudo plastic rheology or shear thinning, which In essence means 
the silicone emulsion has a low viscosity at high shear, such as occurs upon atomization with spray applications and a 
10 much higher viscosity at low shear. This pseudo plastic rheology facilitates the application of the coating by spraying. 
The coating may be applied in a thin layer which quickly thickens so that the coating does not soak into any support 
material or the coating may be applied in a thick layer which will not sag. 

It is also preferred that the total solid consent of the silicone emulsion range from 40 to 70% with 60 to 70% being 
more preferred. "Total solid content" as used herein means solids remaining after exposure of the emulsion to 150°C. 
15 for 1 hour. 

Optional ingredients, including adhesion promoters, pigments, stabilizers, defoamers and in situ reinforcement res- 
Ins may also be added to the silicone emulsion. 

The aqueous silicone emulsions may be made by methods known in the art such as by the process of emulsion 
polymerization described in U.S. Pat Nos. 2,891 .920. 3.294,725, 3.355,406. 3,360,491 and 3.697,469. Another method 
20 for preparing the aqueous silicone emulsions is by emulsifying preformed diorganoslloxane polymers in U.S. Pat. No. 
4. 1 77, 1 77 and pending U.S. patent applications Serial No. 430047 filed April 27. 1 995. Serial No. 430776 filed April 27, 
1995 and Serial No. 430772 filed April 27, 1995. 

With emulsion polymerization, cyclic or linear siloxane oligomers are dispersed in water with an anionic or nonionic 
surfactant or a mixture thereof to form a premixture. The premixture Is then mixed at high shear until an emulsion com- 
25 prising an aqueous phase and a dispersed phase comprising droplets of siloxane oligomers, having particle sizes of 
between 100-5000 nm. is formed. An acid or base may be added to the premixture either prior to emulsification or after 
emulsif ication is complete which catalyzes the emulsion polymerization. Alternatively the surfactant may be converted 
to its acidic or basic form using an ion exchange procedure as described in U.S. Patent No. 3,697.469. Although the 
polymerization will proceed satisfactorily at room temperature, it can be run at elevated temperatures as well, a pre- 
30 ferred range being 25 to 80°C. The time of polymerization will generally take from 1 to 24 hours depending on the tem- 
perature and the desired molecular weight of the polymer. After the diorganoslloxane polymer has reached the desired 
molecular weight, polymerization is terminated by neutralizing the emulsion. 

The crosslinker and if desired a crosslinking catalyst or a softening agent can be added prior to emulsification or 
during polymerization. Preferably the crosslinker and crosslinking catalyst if desired will be added to the emulsion after 
35 polymerization is complete. The crosslinker, in this situation, must be capable of migrating from the water into the dis- 
persed phase and still maintain its reactivity 

The filler can be added prior to emulsification or during polymerization. Preferably, the filler is added to the emulsion 
after crosslinking is complete. More preferably because of ease of processing, the filler is premixed with water and sur- 
factant and then the crosslinked emulsion is added to this dispersion. 
40 Other optional ingredients, such as adhesion pronrraters, pigments, stabilizers, in-situ reinforcement resins and 
defoamers may also be added at any time. 

With direct emulsification, a mixture containing diorganoslloxane polymers, surfactant and water is formed at a tem- 
perature from 10 to 70°C. and then emulsified by mixing with sufficient shear for a sufficient period of time. For this 
invention, an anionic or non-ionic surfactant is used singly or as a mixture. The diorganoslloxane polymers useful in this 
45 process have a viscosity at 24*'C of greater than 5000 but less than 500,000 mPa • s , however, higher molecular weight 
polymers can be used if the viscosity is adjusted using solvent, dilution or polymer blending. 

The crosslinker and if desired a crosslinking catalyst or softening agent can be added before or after emulsification. 
Preferably, the crosslinker and crosslinking catalyst if desired will be added after emulsification. The crosslinker, in this 
situation, must be capable of migrating from the water into the dispersed phase and still maintain its reactivity The sof- 
50 tening agent is preferably added prior to emulsification. 

The filler can be added prior to emulsification or before crosslinking. Preferably the filler is added to the emulsion 
after crosslinking is complete. More preferably because of ease of processing, the filler is premixed with water and sur- 
factant and then the crosslinked emulsion is added to this dispersion. 

Additional amounts of water may also be added at any stage of the process if a lower polymer solids content is 
55 desired. Other ingredients, such as adhesion promoters, pigments, stabilizers, in-situ reinforcement resins and defoam- 
ers may also be added at any stage of the process. 

The sprayable silicone emulsions of this invention cure into elastomers having improved smoke and fire resistant 
properties. 
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Viscosities were measured at 24°C unless otherwise stated 
Type'^sTante bTMlrif '^T""' Ifr"*'"" ^^^^ Hardness of Elastomeric- 

Example 1 

<o Example 2 
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= Tergitd TMN-IO diluted wHh 3.6 kg ^J^^ ZS^If ™^ "^'^^^ '°r 4 5 2 

f Ic^nng gel which was further dilut^ ^^2^?^TLTT.:^'irT'''' ™^ ^'^'^^ a noS 

s|on was added 3.2 kg 100 mPa-s IVIe3Si(oS^^^^^ 

84% solids crosslinked silicone emulsion '"^"^^^"^^rMea n = approximately 40 to j^eld approximately 204 liteT of 
'0 ExamplB 

apremixconJjtingS'XM^'J^^^ lOOaAOPS 
1.9 g glacial acetic acid. The m^sSfS^^'Sonn^ ^ ^«'«"°'® ester alcohol; and 34 1 g MpTarS 
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To a 1 0 liter Turello pot was addpH 1 71 ^ o « «i 
f-" .»» S o- water .« ^aT-rj^Xv^aSS^ 



Example 7 



To a 10 liter Turello pot was charnpH 9190 e x 

acrync re^n). This mixture was s«rred'u^if So'm a llSsTo 'S'^J °! '^^^ -'"^-e polymeric 

sti^ed at 800 RPM for 10 min to disperse the ATHTndS Sfn n, w^.^^^o?' ^"^^"^ f^'s milre wL 

than 25 for flame spread (Dry red oak . 1 0O). "^''^ '^'^ ^0 for smoke generation and leS 
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unifJm\:S^"5Z^^^^^^^ 

at So r1^. r '"' « °' emu JnSriSn Errlnif f ''''^ SBrring was 

at 800 RPM for 3 mm and 5.39 g of Naico 231 1 (mineral oil h,« H!l T"^^ ^ ^"^^^ ™^ "^i^^re was stirred 
vacuum and firtered through a 200 micron filter E^o y^i^JroSrZT 'T' cleairS urS 
This coating was applied using a 0.635 cm nan roZr^o « L« ^ ^ °' coating. 

Undenvnters Laboratory for testing accoKling to A^iJ^Z!^^o ^ ^^^^ <he boa^Js were sent to 
Characteristics of Building Materials." The ^ulte Si 84 tL°f '''^^^^ -Method for Surfr^Bum 1 

than 25 for flame spread (Dry red oak = 1 0O) ^ '"^"^ 50 for smoke generation anST^ 
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TMN.io ,oa 10 liter Turello pot. Ag^tl: ^^M) S^^^^^^^^^^ '^'^^^ '^LB^Ii't) and'S 
andjr Degussa P-25 TiO^). TT,e colorants wer Tthin SSas (^ydral 710 

sirred umj^ uniform. 1, required. Naico 1115 was then^ed as lr«l t^f^^^^^ 

dea-red under vacuum to remove foam and fi«ered u J^gfaS m^ro f ^er ' ^« ^"^'^ were 





Table 1 


Ingredients (g) 

Water " 


Coating 1 
2040 


v-'oaiing 
2034 


Coating 3 
805 " 


Tergitol 


9.3 


8.5 


8.5 


Tergitol TMN-10^ 


9.3 


8.5 


8.5 


Hydral 71 0'' 


2489.1 


2327 


2328 


Degussa 


none 


166 


none 


W71l4Black5 


4.1 


17 


none 


W1025 Yellow^ 


16.5 


none 


none 


W3041 Red' 


none 


none 


8.5 


NaIco 1115** 


none 


none 


1109 


Example 4 Emulsion 


3692.3 


3934 


none 


Example 3 Emulsion 


none 


none 


4177.9 


Nalco2311^ 


8.3 1 


8.5 


8.5 



Mydral 710 - 1 m^ron parlKle size aluminum trihydrafe 
^Degussa P-25 - Fumed tilanlum dioxide 

W71 1 4 Bla* - Dispersion 0. BlacK Iron o.ide (55%) in water and sur- 
^17 ■ ""^"^ °' "^"^ in water and sur- 

S^iTrrrr"""^"''^'^^'""^'-^ 

'Naico 231 1 - mineral oil tjased deloamer 
drytSe%Vr::m;^re's?eT:w^ 
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perser blades were turned on and the mixture was stirred at 800 RPM for 10 min. 4.16 g of W71 14 black and 16.7 g of 
W1025 yellow (dispersion of yellow iron oxide (62%) in water and surfactant) were added and stirring was continued for 
an additional 2 min. Mixer was stopped and 3738 g of the crosslinked silicone emulsion described in Example 4 was 
added. This mixture was stirred with scraper blade and disperser blades at 800 rpm for 5 min and 4.41 g of Naico 231 1 
defoamer was added. The formulated coating was deaired under vacuum and filtered through 200 micron filter to yield 
approximately 8 liter of coating. 

The rheology of the above material was tested using a Brookfield HATDV-II viscometer in accordance with ASTM 
Method D2196-86 "Standard Test Method for Rheological Properties of Non-Newtonian Materials by Rotational (Brook- 
field) Viscometer" using a #4 Spindle at 24^C. (75°F.). The results are described in Table 3. 



Table 3 



Measurement of Viscosity of Coat- 
ing at Various Speeds 


Speed (rpm) 


Viscosity (mPa • s) 


0.5 


97.6 X 10^ 


1.0 


62.8x10^ 


2.5 


34.7x10^ 


5.0 


23.0 xlO^ 


10.0 


15.1 X 10^ 


20.0 


9.9x10^ 


50.0 


6.76x10^ 



The liquid coating was cast on polyethylene 1 .25 mm thick This material dried to form a tack free elastomer 0.75 
mm thick. After 30 days dry time the elastomer was tested for Shore A Hardness, tensile, 200% Modulus and elongation 
at break using an Instron Tester. The results are as follows: 

Tensile 1 1 9 psi (0.82MPa) 

Shore A Durometer 25 

% Elongation at Break 1485 

200% Modulus 58 psi (0.4 MPa) 

This material was also tested for freeze thaw stability in accordance with ASTM method D 2243-82 and no coagu- 
lation was noted after 10 freeze/thaw cycles. 

Example 1 1 

To a 1 0 liter Turello pot was charged 2069 g of water, 8 g of Tergitol TMN-6 and 8 g of Tergitol TMN-1 0. The scraper 
blade on the Turello was turned on and 160 g of fumed titanium dioxide (P-25 from Degussa) and 2224 g of Hydral 710 
(ATH) were added. After this addition, the disperser blades were turned on and the mixture was stirred at 800 rpm for 
10 min. 8 g of W7114 black was added and stirring was continued for an additional 2 min. Mixer was stopped and 3538 
g of the crosslinked silicone emulsion described in Example 4 was added. This mixture was stirred with scraper blade 
and disperser blades at 800 rpm for 5 min and 8 g of NaIco 231 1 defoamer was added. Formulated coating was deaired 
under vacuum and filtered through 200 micron fitter to yield approximately 8 liter of coating. 

The rheology of the above material was tested using a Brookfield HATDV-II viscometer in accordance with ASTM 
Method D 2196 - 86 "Standard Test Method for Rheological Properties of Non-Newtonian Materials by Rotational 
(Brookfield) Viscometer" using a #4 Spindle at 75°F. (24°C.). The results are provided in Table 4. 



Table 4 



Speed (rpm) 


Viscosity (mPa • s) 


0.5 


240x10 3 



15 



20 



30 



35 
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Table 4 (continued) 



wj^wow yl 1 11 


vibuubiiy ^mra • sj 


1.0 


158x10^ 


2.5 


78.4x10^ 


5.0 


46.8x10 2 


10.0 


28.4x10^ 


20.0 


17.5x10^ 



."Ji'TJ"^ o°n T °" polyethylene 1 .25 mm thick. This material dried to form a tack free elastomer 0 75 
mm thick. After 30 days dry time the elastomer was tested for Shore A Hardness, tensile. 200% Modulus and elongation 
at break using an Instron Tester. The results are as follows: 



Tensile 

Shore A Durometer 
% Elongation at Break 
200% Modulus 



113psi (0.78 MPa) 

24 

1310 

52 psi (0.36 MPa) 



.u^j! "^^''^ accordance with AS™ method D 2243-82 "Standard Test 

Me hod for Freeze Thaw Resistance of Latex and Emulsion Paints" and no coagulation was noted after 10 freeze/thaw 
cycles. 

25 Example 12 

To a 300 liter Turello pot was charged 63.4 kg water. 0.24 kg Tergitol TMN-6 and 0.24 kg TergHol TMN-IO The 
scraper blade of the Turello was started and with the scraper only the following materials were poured in over a 10 min 

w -7^ ° '^^'^ P'f'"^"^ ^'^ ^ Hydra! 710 (ATH). The agitators were 

nR ?.n J5 ' ^te^'al was Stirred for 10 min at 800 rpm. The mixer was shut down and the pot was removed and 
08 3 kg Of the emulsion described .n Example 4 was added. The mixer was restarted and the mixture was blended 

ulL rumSor '° ° """^ ' "^'"^'^ 

Solids of the coating were determined by baking a one gram sample in an aluminum dish for 90 min at 150°C The 
solids were 68.5%. This is in relatively good agreement with the theoretical value of 67 0% 

22.fpT'!L°/S' Tf'^' *^J^ ^ adhesion-in-peel according to ASTM C794-93 using 30 days dry time at 

nf^tt „ t' ki i ' '^'^ ►'eating at 100°C. for 24 hr. The results are 

given in laDie o. 
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Tables 



Substrate 


Peel Strength 30 days 
22+/-2^C. Ibf/in (N/cm) 


Peel Strength 30 days + 
24hr 100°C. Ibf/in (N/cm) 


Concrete 


2(3.5) 


3(5.25) 


Grout 


4(7) 


5(8.75) 


Fiber Board 


5(8.75) 


15(26.25) 


Galvanized Steel 


4.5(7.875) 


7.5(13.125) 


Glass 


3.5(6.125) 


4.5(7.875) 


Pine 


3(5.25) 


6(10.5) 



55 Example 13 

8 emulsions were prepared having the formulations described in Table 6 below. The general procedure for each 
sample was as follows: Charge to Hauschild cup desired amount of 50,000 mPa • s , silanol endbiocked polydimethyl- 
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silQxane polymer. Then add AOPS, AAPS and glacial acetic acid in desired amounts and spin 12 sec Next add M71VI 
DMDM and Texanol ester alcohol and stir addHional 12 sec. Add Tergitol TMN- 10 and first water and spin 12 sec to gen- 
erate a clear gel phase. Then add dilution water spinning another 12 sec to form emulsions each having a total solid 
content of 80 %. 



Table 6 



15 



20 



25 





Emulsions 




1 o- 1 




13-3 


13-4 


13-5 


13-6 


13-7 


13-8 


-OH endblocked PDMS 


69.89 


69.89 


69.89 


69.89 


69.89 


69.89 


69.89 


69.89 


AAPS 


1.36 


1.36 


1.36 


1.36 


1.36 


1.36 


1.36 


1.36 


AOPS 


0.45 


0.45 


0.45 


0.45 


0.45 


0.45 


0.45 


0.45 


Acetic Acid 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


MTM 


1 


0.98 


1.3 


1 


0.9 


1 


1.1 


1 


DMDM 


0.2 


0.43 


0.2 


0.2 


0.6 


0.5 


0.2 


0.5 


Texanol 


0.85 


0.27 


0.1 


0.85 


0.6 


0.6 


0.8 


0.1 


Tergitol TMN-10 


2.14 


2.14 


2.14 


2.14 


2.14 


2.14 


2.14 


2.14 


Water 


3.09 


3.09 


3.09 


3.09 


3.09 


3.09 


3.09 


3.09 


dilution water 


6 


6 


6 


6 


6 


6 


6 


6 



Example 14 
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The eight emulsions from Example 1 3 were formulated into coatings using the following procedure* Charge the fol- 
lowing matenals to a Hauschild cup: 20.6 g water. 0.15 g Tergitol TMN-6, 0.15 g Tergitol TMN-10 1 59 g Degussa P- 
25 22. 1 1 g Hydral 710 and 0.07 g W71 14 Black and spin 12 sec to create a uniform dispersion of pigment in surfactant 
and water. To each of these dispersions was added 35.28 g of one of the emulsions from example 1 3. ie coating 1 3-1 C 
used emulsion 13-1. This resulted in 8 formulated coatings each having a total solid content of 68.5% that were cast as 
25 mm slabs on polyethylene. Films were allowed to dry for 14 days at 25 +/- 5^C. and 50 +/- 2% relative humidity and 
then physical properties were tested. The results are provided in Table 7. 



Table 7 



Coatings 


Shore A Durometer 


Tensile (MPa) 


Elongation % 


Modulus 200% (MPa) 


13-1C 


10 


0.47 


1295 


0.22 


13-2C 


9 


0.37 


1390 


0.18 


13-3C 


11 


0.38 


864 


0.21 


13-4C 


8 


0.49 


1220 


0.23 


13-5C 


9 


0.49 


1348 


0.21 


13-6C 


7 


0.50 


1370 


0.22 


13-7C 


7 


0.54 


1334 


0.24 


13-8C 


10 


0.51 


1337 


0.22 
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Example 15 

To a two gallon stainless steel pot was charged 21 00 g of HOSi{Me)2lOSi(Me)2]nOSi(Me)20H where n=40 and Me 
IS methyl, 90 g sodium laurel sulfate. 775 g deionized water and 21 g dodecylbenzene sulfonic acid. This material was 
stirred for 30 mm and then passed 3 times through a Microf luidizer® at 5000 psi. The resulting oil in water emulsion had 
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r °' '^''^ ^"^^ ^'l"*"' to stand overnight at 25 +/- 5°C and 50 2V tpIpHv. 

the additon of 8.5 g of diethylamine giving an emulsion having 70% total solids. 
Example 16 

are as follows P^^^'^' The results 

Tensile 1.75 MPa 

Shore A Durometer 16 

% Elongation at Break 623 

200% Modulus 0.63 MPa 

Claims 

1. An aqueous silicone emulsion which forms an elastomer upon the removal of water, comprising: 

itilli'^'r^ '^^^ comprising a product ibrmed from components comprising (i) loO parts by weight of a 

(B) 50 to 300 parts by weight water; 

Sm Hio«r r'^*'* ^ '^"^"^ 9'°"P °' 'rihydrate. fumed tita- 

nium dioxide, zinc borate, magnesium oxide and ceramic fillers- "meama 

2 5 rpnJ^^ ^""^""^ ^""^"^ ^^"'"^ ^ ^'^^ ^° ^2°'°°° " ^ at 24°C and 



2. 



f!I^m^'J°"^ 1™'?" °* 'f^'"' ^ '^^'^"s^ 0-5 to 20 parts of a softening agent selected 

h^n t^fo^^^^^^^ 

rfr^f rtvfn iv ' u ® indivKJually selected from monovalent hydrocarbon radicals having from 1 

to 8 carbon atoms and X ,s a hydrolyzable group, the diorganosiloxane polymer is a silanol endW^ed Sd Zh 

fR Sr?SnLp 'i ^" 1 aminoxy-functional siloxanes having the general formula 

R2SiO)p(RSi(ONR 2)0)q, where R is the same or a different alkyi group having from 1 to 8 carbon atoms arSl R i! 
the same or a drfferent alkyI group having from 1 to 8 cartx>n atoms, m is an?meger from ^^ 20. S^teger 
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from 3 to 7, p is an integer from 0 to 4. q Is an integer fmm 3 to 7. where p«, is an integer from 3 to 7. 

^srtezs^zz^^ 

(A) 

10 

(i) 100 parts by weight of a diorganosiloxane polymer- 

era! formula (RsSioLfRSKONRtS) aSo^ln? '"^"^^'^^'^'^''^^ slloxanes having the gen- 
^cSiiOm-,)J^Jr£o^^^^^^^ general formula 

ing from 1 to 8 carbon atoms and R' is the^same oTaS^^^^^ ^ °' ^ 9^°"P 

m is an integer from 1 to 20 n is anTnteoi f^m^ , ? ^ "^^'"^ ^ '° « carbon atoms, 
to 7, Where is an i^ frims toTandT" 0 or ' ' " ° *° ^' ^ ^" '"'^^^ 3 

(B) 50 to 300 parts by weight water- 

240C. aXlZ" '"'"^ ' ^"^"^ °^ »° ^20.000 mPa • s measured at 

chain extenders having the foV™!!^' s ? 11^? '^""^"^^^ P'^^'^^i^ers and 

cals having from 1 1o ^c^Ln atoms aSK^^^^ ►^d^^^^^o" radi- 

blocked POlydimethylsiloSne tSTurSart is a ^^^^^^ P"'^'^^^ « ^'1^°' ^nd- 

which is selected from the grou^^nsSa o^Z?TJ ' '° ' ^'^'^ ^ <=^°^«"ker 

R3SiO(R2SiO)„(RSi(ONRySr aTcvcl^ a^^^ ^"^"^ 9«"eral formula 

(R2SiO)p RS.{ONRyOL,wh^fm^^ -^^^i^g the general formula 

the sam'e or a different a kyl Joup hjving fromT toTSIn '"^"^ '^""^ ' '° ' ^^"^ ^^""^^ 
trom3to7,pisanintegel«m0^o:rZtV;^^^^^^^^^^^ 

The method Of cl^m 4 and further comprising the steps Of ^^^^^^^ 

^^substantially filling an opening in a structural component with a support material so that a filled opening is 
anyobjectspassingthereth^JgSrrrem^^^^^^^ 

open.ng and reducing the amount of smoke which may pass Srougf^e f S<Je Jn^ ' 
r Zgir 5 - « ^--^^ to — the amount of ^oke which may 



30 



35 



40 

7 



45 



13 



EP0 839 853A1 

and any Sects f^J^^TJe^ZuZ " °Pening 

having a movementca Jb ^ aS l?% S^^ "^^'"^ '^^^'"S ^^^^^ «^^0"9h and 

which may pass through the opening """"'"^ '"'^ '"^"""^ °' ^™ke 
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